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(54) Developing compoaiHon tor alkaUnwIevolopable lithographic prinUng plates wtth dtfCerent 
tnteriayers 



(57) The Invention Is aqueous alkaline composition 
oomprtstng at laast one alkali metal silicate, gfyceroi, at 
least one glycol and phosphoric acid and/or phos- 
phates. The composition can be used as a developer 



and replenlsher for developing either poslUve-worWng 
or negative-working alkattne developable Uhcgraphio 
priming plates (including thermal plates) Independently 
of the Interiayer present in the printing pteta. 
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Description 

5 to a method for devoloping Imagowtes oil and water. In which oily material or Ink is 

[00021 "nw art of lithographic printing Is l»sad upon the ^^-^'^^ °" retained by the non-hiage 

prefeintlalVrelHlncd by the Image areas ^''^^^'"^^'^^^^^S^'Z^ 

poslUw^wortdng or negatWe-wortdng. H..h=o» ii«hK»nBlilvalaverconwo«««of aradlaBon^nsltltfocom- 

nXNM} A negattve^orklng printing ptato generally ^^0^*^"^;^^^ ™«l areas am hardened. 

53aucha»anunEatural«d,«»Inonasultabtesi^^^^ 

rrhTn^sre^rss^irs^r^^^^ 

r^Arar£S::..p.blepos«.e;.o^^^^^^ 

tdao resin and a radlatton-sens«h«componerts«h as e«o^wo^^ ^ ^, ^„ 

axpoBure to light the radlatlon^nshWe^mpone^^^ 
alkaBnedeveloperwUlremoveonVtheexposeda^ 

B«»t»ethe«iirl8oeofthe support is hydrophlte^ur^^ attracttng the printing Ink. 

The image a«a remaining ^^-'^'^'^^j^^C dc^Se^S both posltive-worklnfl and n.flath«*oridng 
[0006] Vailoiis aquwus soWlona describes use a dispetslon of asmcaletodevelop 

printing platBS. Forotampte. Ytonasue. U.8. Pat ^^'^^^•^^^ ,„ which the ratio of SlOj to M Is frem 
Llth«-woridng printing plates, -n^eea soJitftons '"^""^ iS^er manS of such developers a» overV 
fjto 0.75 ("M- being the alkali metal) at l^ttt ^^^'^TJT^XSL^'^ attack the alumlmim oxide 
LtN.eandaUorremove*eunexp<«ad^^^^^^ 

layer and the aluminum on the back of the "^Jf "SjSLtJ deereasa m the developer activity due to 

irr^rro^nCrinT^^^^^ 

because the operational range of the developers Is very ^^^_,-„_,n^hkAtheSI02to 
K aelno.as.PatNo.4.462.880d«»crto«.l^^^^^ 
mtlos are much higher, that Is between 1.6 J^* 

rli'due ofi the plates and the potential tor sludging In the processing eomnosillon that is usGff ul in devel- 

is stable and shows a high daweloptag y^e commonly used aluminum substrata and the 

[0010] Offset printing plates usually h»« ''^ of dWerent materials; for example 

adlatton-sensttive coating. Depending on the polyvinyl phosphonic acW 

tream^entdtha substrate with Silicate. dex.jO«^^ 
or polyvinyl phosphonic acid copolyrners »lmowaM^^^ 
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fDE.A-31 26627) In practice, not eve^ developerwotta well with every printing plate, espeotelly "fth "J*?*"* 
S^rt iSrimire -nS^dc of a developer on the aluminum substrate entfcr the alumlmim oxide »8 depends on 

milt ^S^.^^Zi^^"^^ P^^"'*^- ^ neaath^-woriclng a^I«,e 

T^:^^,^^T!^iJloml^. Hehould have asrnan overtlow rate. H8hc«ld,«t^ 
Sd n^aLk the aluminum or alundnaof the prtndng plate base, i should not attack tho coatinQ partlcularty In 
case of posKlve-woridng plates, and there should be no need for a special »9?n»™«« rfa>«toMbte do»- 

10 Sbim The Invention « an aqueous alkaBne composlUon that Is useful as a dwefoperfor alkaline <^^^P^^ 
Eork^SallJnS^wortdnflUthoflraphloprt^^ 
In addition to water: 

(a) an alkaB motel sllteale component comprising at least one alkali metal silicate; 

15 (b)styoeral: ^ . ,^ , , 

(o) a glycol oon^onent comprtsing at least one glycol ol tdnmuia i 

OH OH 

1 I 
Rio_cH — (CH2)r-CH— R" I 

in which R« and Ri< are each independently hydrogen orC^-Cg alkyi, and i b 0, 1. ^ a"<» 
(d) a ihSite component comprising at least one member from the group consisting ol phosphoric 

add. pifcnaiy phosphates, secondary phosphates, and teitlaiy phosphates. 

(a) an alkali metal alilcate component comprtsing at least one alkali metal sliioale: 

(c) a'JSJI^l'componenl comprising at least one glycol of formula I 

OH OH 
r10_Jh — (CH2)r-CH— R" \ 

In which R« and R" are each independently hydrogen or 0,-03 alkyi. and z b 0. 1 . or 2|Bnd 

(d) a ph«^ component comprising at least one member selected from the group cons^tlng of phosphoric 
acid, primary phosphates, secondary phosphates, and teiOaiy phosphates. 

tooiej Theuseefonlyonealka«metalsineateandonlyoneglycollspr««en«d.How«,er.amixtu«of 
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developer of the Invention, alkali metal meta etlleates Is especially preferred. Tlift most preferred alkaH metal meta 

silicate IB sodium meta silicate. 

[001 8] The amount of alkali metal sJlteale m the developer is generally at least about 1 0 grams SlOg per 1 000 grams 
of developer, and pieferably from atwut 20 to about BO grams SICV^OOO 9fan» develt^er. 
5 10019] The second importanl component of the developer Is giycerol (CH2OHCHOHCH2OH). which is also called 
gtycertn or 1 ,2,3-propanetrioK Surprisingly, the combination of glycerol and one or more glycols provWes a synergetic 
effed, reducing attack on the aluminum substrate by the developer effe<a Independent of the type of Intertayor present 

on the substrate. ^ . 4 j 

T00201 TheglycolcorTiponertcomprlse8oneormoreglycolsofformulal.Pief6iably,thBglycolco^^ 

10 a glycol selected from the group consisting of ethylene glycol. 1 .2-propanedlol. 1 ,3-piopanedIol and 1 ,2-butanedlol. 
[Wttll The amount of glycol component plus glycerol Is preferably from about 3 to about 1 8 wl%. based on the total 
weight of the devetopor, more preferably from about 8 to about 1 4 wt%. Although It Is Important that glycerol and the 
glycol component are present In the developer, the weight ratio of glycerol to the glycol component Is not iniportant. 
However, preferably neither glycerol nor the glycol component is present In an amount of less then about 0.5 wt%. 

is based on the total weight of the^developer. TTie glycol component comprises about 1 0 to 90 wt%, typically about 50 to 
70 wWfc, of the total weight of the glycol component and glycerol, ©lycerol comprises about 1 0 to 80 wt%. typically 30 
to 50 wt%, of the total weight of the glycol component and glyoaroi. Prefmbly, the glycol component comprises 55 to 
65 wt% arid glycerol comprises 36 to 45 wt% of the total weight of the glycol component and glycoroU 
[0022] The developer aiao comprises a phosphate component, whtoh comprises at least one mennber selected from 

zo phosphoric acid and phosphates. The term -phosphate componenT Includes phosphoric add In addition to primary, 
secondary and tertiary phosphates. Preferably the phosphates are alkali metal or alkaline earth phoaphatea. Sodium 
phosphates are especially pr^erred. Although a single phosphate can be used. mWurcs of phosphates, such as a 
mixture of primary sodium phosphate (NaH2P04) and tertiary sodium phosphate (NaaP04), are prefemed. As is ap- 
parent to those skDIed in the art, phosphates arefomied from phosphoric ackJ In an alkaline composition, so it Is also 

3 possible to use phosphoric add instead of phosphates when preparing the developer. 

[0023] The phosphate component Is preferably about 0.2 to about 3 wl% (eaksulated as Pgpe), based on the total 
weight of the developer, more preferab^ about 0.2 to about 1 wt%. 

[0024] The phosphate component Influences printing quality bi a posRIve manner; toning can be reduced or etlmi- 
notad by the presence of phosphates. Alttwugh not being bound by any theory or explanation, it is bellevad that the 

so ptosphates can protect the suriace of the printbtg plate against oxide formatton during printing. 

[002S] it ts further prefenred that the developers comprise phoaphonlc acid detivativea. Phosphonic add derivatives 
may fundlon as corrosion Inhibitors for aluminum, Tbgether with phosphates and flhfcerol/glycol, phosphonic acid 
derivatives have a synergetic protedlve eff«a. Examples of phosphonic add derivatives whteh may be added to the 
compositions of the invention are those of formula 11 below, espedaily hydroxyethanedlphosphonks add or suitable 

35 salts thereof, hacamethylenedlamlnoletraCmelhylerophosphonIc add) or suitable salts thereof, amlnotrl(methyl- 
enephosphonte add) or suitable salts thereof, e^>ecla»y preferred is the use ol sodium or potassium salts ttiereof. 
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In which 



ksOorl 
m« t.2,3 
5 p=1,2.3 

r Is an Integcrfrom 10-20 

Ri and R3 are Independently H or 01-04 aUcyl 

10 C4 alky> or -CHa-P(0)(0Hy2. 

to0261 m ap«f««c. emb«««mento.1he Invention, phosphonic addderlvatlvj^a^^ In an amount ftom about 



18 



20 



2S 



30 



r'0(CH2— CH-0)n— R 



>9 in 



95 



40 



45 



so 



1 

,„ Which fl^ la hydn,san or C, A alky^ R- hyd«.flen. mathyl or athyl. R» b hydrogan or CH^OOH and n Is 

an Integer from 10 to 20. ^^o^iaiftBmeiitbvabBorotlon. Preferab^thepolyfllyw^derivBt^^^ 

POM, Thaycanprotertthaoojgaflal^^^ 

^ selocUdf«mJ« "^"^^ShS^^^ ^^'^'"'^ ambodhnenta 11 Is from 

butylsne glycol athar. Tha amoumofthepoiyaij^w t»iTM^ 

about 0.0005 to about 3 wBi: especially P«tened the "^'^ J f*T^^ K fto developar b 

S!ua=r.TpSrprx^^^^^ 

^fi^^P®'- ^u/i- «r««ti*rth«n7> tvDieany at least about 11, preferably at 1^^^ 

slll'cata or a aUloata h comblnaBon wM. ^"^^^l^S^^^ (anionic, nonlonic and amphotarto) in a 

(0038] Further, optional ~'"P»™'«"' "^ff**"!^' bloddea (anUmlcroblal oranMtungal 
luUa amount (for example up to5wt%b»adcm*^ 
agent) and antlfoannlng agents, such as certain aBconeaJlowever, m prewrr 

amwoamlng agent, nor a blocldo Is '~')!'J«<* ^ concentrations of the coniponerts being as 
[0033] The developer can be provided In a form '^^^J^f^^^ ^ by the user piiorto use. 
IbovJ. butttcan atso be provided In the form f' 
[P034] lnanotherembodIment.thelnvention»ameft<Klt^^^^ 

undertylng hydrophHic aubstrate. aceoniinfl to this invention Is generally conducted at a tern- 

[00361 The posrive^worklng printing plates processedm ino P^^^^ indudea a photosenslirve component 
4.027,741 and GB-2,0a2,339. te on the substrate. 
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[00371 Although these radlatJon-sensitive compounds can be used alone, more typically they are dispersed in a 
suitable binder material (or mixture thereof) that is soluble In the developer. Such binder materiate Include, but are not 
Iknlted to, novolac-type phenolic resins, and others readily apparent to one sknied In the art. Novobc resins are com- 
mercially available and are well known to those skilled In the art. They ere typically prepared by the condensation 

5 reaction of a phenol, such as phenol, m-cresol, cwesol, fvcresol, etc, with an aldehyde, such as fomfialdahyda, para- 
fbrmaldehyde, aoetaldehyde, etc. or ketone, such as acetone, in the presence of an acid catalyst. The weight average 
molecular weight is typlcaity about 1 ,000 to 16,000. Typical novolac resins Include, for example, phenol-fomMldehyde 
resins, cresol-fbimaldehyde resins, phenotoesol-fonnalctehyde resins, p-f-bu^phenoMormaldehyde resins, and py- 
rogaltol-acetone resins. Parttoulariy useful novolac resins are prepared by reacting /ihoresol, mixtures of j^cresol and 

10 fHao6o\, or phenol with formaldehyde using conventional condWons. Furtheradditlves can bo included In the radiation- 
sensitive layer oompositlon, Including dyes, plastlclzers, and components that give print-out properties. 
[0030] In another embodiment of this Invention, a negath/e-worWng alkaline developable printing plate, typically com- 
prising a novolac andTor a phenoHc resins, Is imagewlse exposed using a suitable light source, heated to a certain 
temperature, thus hardening the exposed regions. Accordingly, the non-exposed regions are washed away by the 

IB devdoper to reveal tfie hydrophtlte substrate underneath. Especially useful are nogath^e-wofklng themrial plates that 
also contain an Infrared radtaUon absorbing compound, rendering the radladon-senslthw layer Infrared radiation (or 
heat) senslthfe. Thus, a laser or 6ther eource of infrared radiation can be used to reduce eolubfflty In exposed regions 

of the plate. ^ 

[0039J Such plat« belong to the so-called dlrect-to-plate type. Dlrect-loiilate systems use digittzed Image Inforaia- 

20 tton. whteh typically Is stored on a computer disk or a computer tape. The bits ol Infonmatlon In a digitized record 
oonespond to the Image elements or pixels of the Image. This pixel record Is used to control an exposure device, such 
as an Infrared laserthat produces beam of a modulated Infrared radlatwn. The position of ttie exposure beam. In tum, 
may be controlled by a rotating dnim, a leadscrew, or a turning mirror (flying spot apparatus). The exposure beam Is 
turned on and off In correspondence with the pbcels to be printed. The exposure beam Is focused onto a presensitized, 

2s unexposed, lithographk: prtating plate. The exposed plate is submitted to any required processing steps, such as re- 
moval of unexposed material, washing, eta to produce a lithographic printing plate ready for the printing press. 
[00401 The dlrect-to-pirte method of plate maWng Is contrasted with the conventional method, whteh Involves use 
of an exposed and processed film of the Image to be printed. The film Is oonlact-prfnted with ultravlotet radiation onto 
the sensitized, unexposed printing plate. The exposed plate Is then prooessed by the required processing procedures. 

30 The dire<A-lo-plate method of dlrectiy imaging a lithographic plate does not require the use of any flhi and, thus, con- 
tnljUtes to savings In film costs and processing. 

10O41] A variety of materials are known forthe dlrect-to-plate n>ethod, as described, for example, Ui Haley, U.S. Pat. 
No. 5,340,699; Haley, U.S. Pat. No. 5.486,557; and DeBoer, U.S. Pat. No. 5,491 ,046. On the substrate Is an appropriate 
negattve^orklng thennal sensitive layer that Includes a themial sensitive conr^nent, In addition to a novolac resin, 
85 a resole resin, or both. Such materials are well known In the ait, as described, for example, in Haley, U.S. Pat No. 
5^72,907. Further additives can be Included In theradiatlon-eonsmve layer composition, Including dyes, plastfclzere, 
Bi6n^ed acid precuiaore. Infrared radiation absorbing compounds, senslUzerB, stabillzem, surfactants, and compo- 
nents that ghre printout properties, as are also well known in the art 

[00421 Development of a negatlve-wortdng printing plate according to this Invention Is generally conducted at a tere- 
do perature of from about 1 8 to about 2B*C for a period of from about 5 to about 60 seconds. 

10043] An advantage of the Invention te that after developing of a certain number of plates, a fresh developersoiuUon 
can be added to the container of me processorthat contains the developer, no specific replenlsher solution Is necessary. 
[00441 The radiation -senslth^ecwnposltlon <rf a printfrtg plate ts coated on a dlmanslonaBy stable substrate. Examples 
supports Include paper, paper on which plastic (e.g. polyethylene, propylene, polystyrene) is laminated, a plate of metal 
45 such as aluminum (including aluminum alloys), zinc. copp«; etc., plastk; films (e.^., ceOulose diacetate. cellulose tria- 
cetate, cellulose propionate, cellulose ecetate. c^uiosa acetate butyrate. cellulose nitrate, polyethylene teref^atate. 
polyethylene, polystyrene, polypropylene. polycafbonatB, polyvinyl acetal), and a paper or plastto on whksh the metal 
as cited above is laminated. Of these supports, an aluminum plate is prafened over the othere since It has markedly 
high dimensional stability and especially h^ adhesiveness to the photosensitive layers using the present photosen- 
so sitlve compositions, and is Inexpensive. Abo. a composite sheet f onned by laminating an aluminum sheet on a plastic 
film can be used. 

[004S1 When a metal substrate, especially an aluminum plate, is used, ft Is desirable that the substrate undergo a 
surface treatment such as a graining treatment like bnish graining and electrolytic graining, an anoldic oxidation treat- 
ment etc. To further enhance the hydrophllte properties of the substrate surface, the support may further bo coated 
57 vvfth a silicate, fluoroziroonate, a phosphate, a phosphateffluortde Interiayer or an organic compound selected from 
among carboxymethyl cellulose, dextrin, gum arabto, amino group-containing phosphonte adds, organk: phosphonlc 
adds Including polyvinyl phosphoric add, organic phosphates, amino adds, and hydroxyl group^ontalnlng amine 
hydrochlorides, etc. These compounds may be used as a mixture of two or more thereof. 



6 



PAGE 1(V21 > RCVD AT 5^9/2008 3:22:94 PM [Easteni DayUght Time] * 6VR:U8PTO-EFXRF-9/11 * DNIS:2738300 " CeiD:4-1 212 318 5101 * DURATION (inin-&s):08-38 



MAY. 25. 2006 3:34PM +1-212-319-5101 customer 01933 



NO. 3279 P. 11 



10 



iS 



28 



EP1 103859A1 

(00461 It has bean recognized that the developer sohitiona presently available attack the aluminum ancVor alumina 
to a different dearee depending on the kind of the interlayar present on the aluminum substrate. 

K pESsTnSependent of the type of Intertayer present on the substrate. In addnion, the ^^^^^P^^^^^ 
S to devel<;p themiai printing ptetes. Thus, the Invention allows the printer to use different kinds of printing plates 
without having to prepare, store, and use a variety of dKforent developers. , ,k * , 

Se developer ckn also be used as Its own replenisher (top-up), thus Bilmlnatlog the need for speciaify for- 
EL repiSng^olution. The advantages Of the 

aave^oridng alkaline devetopable plates including themiai plates '"^"^^V ^^^^^^^ 
vatopersal^ the shiultaneous development of different kinds of plat« 

bTiLd Further advantages are the high plate through-put by constant devetoper activity for a long period of time 
wtthout performance cutback cauaed by COa-absorptlon from the air. no attack of aluminum or alumina nor of the 
Sn9.ashorterexpo8urB time with conventto^^ 
Sging andea^deanlngofthaprocoBsor. te^ 

is to be disposed whfch Is an Important contributton to environmeirtai protection. ^^^^^ » 

^49] Obtain printing plates that produce optimal printtng quality when used 
L si far been n^ss^ to use different developer solutions for printing plates with 
Therefore, usually the seller of unexposed llthographte printing plates also sells a 

S^-the us^ wtthTcertaIn Wnd of printing plate but which generally does not yield optimum Tf^^J^^ "^^^ 
printing ptalas. for example those of compeUtois. Consequently, the user of different P^^S P^^J^ ^ , f 
ruppllem has to use and store different developers, lyplcalV a different developer for each type of print^ p ate. TWs 
by the developer of the Invention. As Is shown In the examples below, the present developer can 
S^elyb^SSfm^^ 

llluBtrate but do not limit the Invention. 



EXAMPLE 



30 Qlossary 
[0051] 



3S 



40 



AKYP0®LF6 
Piurlol P800 
Sequlon 10 Na 
Sequion50K33 
Sequlon MS 84 



Polyethyleneglycol ether derivative (Chemy) 

Polypropyleneglyool ether (BASF) 

Sodium salt of r^droxyethane dlphosphonte acid (Polygon) 

Potassium salt of hexamethylenedlamlno-tetra(methyienepho8phonic acid) (Polygon) 

Carboxylk: acid polynrter (Polygon) 



Example 1 



45 



50 



55 



Praparatlon off developer 1 

[0052] A developer was prepared from the following components under stirring: 



73.8 kg 


water 


10.44 kg 


sodium mete sUk»te x 6 


1.97 kg 


Irlsodium phosphate x 12 H2O 


0.12 kg 


monosodium phosphate 


0.20 kg 


Sequnn 10 Na 


0.22 kg 


Sequlon MS 84 


0.06 kg 


Pluriol P600 


7.70 kg 


ethylene giyool 


6.60 kg 


glycerol 



[0053] The developer was filterBd and stored in a closed container prkwr to use. 
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Example 2 

PraparaUon of developer 2 
3 [0054] A developer weft prepared frqm the following components under stirring: 



10 



f5 



70.8 kg 


water 


13.44 kg 


sodium meta sifcate x 5 HjO 


1.97 kg 


trisodlum phospheto x 12 H2O 


0.12 kg 


monoBodlum phosphate 


0.20 kg 


SequtonSOKSa 


0.22 kg 


Sequlon MS 84 


O.OSkg 


Piuriol PfiOO 


7.70 kg 


ethylene glycol 


5.60 kg 


glycerol 



[0035] The de^reloper was filtered and stored In a closed container prior to use. 
Examples 

PreparBtlon of developer 3 

[0056] A developer Is prepared ftom the following components under stirring: 



61.91 Kg 


water 


23.20 kg 


potassium meta silicate (45% solution) 


1.10kg 


tripotasslum phosphate 


0.12 kg 


monopotesslum phosphate 


0.20 kg 


Sequlon 10 Na 


0.22 kg 


Sequion MS 84 


O.OSkg 


Pturlol P60O 


7.70 kg 


ethylene glycol ' 


5.50 kg 


glycerdr ' 



[0057] The devetoper was filtered and stored In a ctosed container prior to use. 
Example 4 

Preparsllon of developer 4 

[posq A developer was prepared tnom the following oomponenls under stirring: 



43 



50 



55 



73.8 kg 


water 


10.44 kg 


sodium meta silicate x 5 H2O 


1.97 kg 


trteodlum phosphate x 12 H2O 


0.12 kg 


monosodium phosphate 


0.20 Kg 


SequkHi lONa 


0.22 kg 


Sequlor> MS 84 


0.05 kg 


polyCpropylene glycol) 425 (Aldrich) 


7.70 kg 


1,2-PR>pane(fiol 


5^0 kg 


glycerol 



[0059] The developer was fUtered and stored In a closed contwner prior to use. 
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Exampta 5 

Preparation of developer 5 
5 [0060] A developer wes prepared from the f oltowtng conrponents under stirring: 



10 



IS 



73.8 kg 


water 


10.44 kg 


sodium meta silicate x 5 H2O 


1.97 kg 


trbodium phosphate x 12 Hfi 


0.12 kg 


' monosodlum phosphate 


0^0 kg 


Sequion 10 Na 


O^kg 


Sequlon MS 84 


0.06 kg 


AKYPCX&LF6 


7.70 kg 


ethylene glycol 


5.50 kg 


glycerol 



poei] The mbctum was Altered and etored In a doeed container prior to use. 
Comparative Examples 1-9 

[0062] DevelopefB weraprepered under stirring from the components shown In T^ible 1 . Each devsloper was filtered 
and etorad In a closed container prior to use. 

Con^rative Example 10 (aoeoidlng to EP 0 274 044) 

[0063] A developer was prepared firom the following connponents under stirring: 



30 



45 



so 



55 



79.$ kg 
15.0 kg 
2.0 kg 
2.5 kg 
0.2 kg 
0.02 kg 
0.0036 1 
0.0004 
1.0 kg 



kg 



water 

sodium meta silicate x 5 H^O 
Borax 

TRITONi^ H68 {50% aqueous soluttorr of a phosphate eater; Rohm & Haas) 
8YNPER0NI0OT 304 (llquki block copolymsr; I.C.I.} 

TRirONO CF-32 (95% aqueous soluilan of an amine ethoxylate; Rohm & Haas) 
Cibecron Golden Yellow 2R 
Cibacron Red 6B 

BRIQUEST® 81 0825S (25% aqueous soluttoh of sodium penteethylene hexamlne octakis (methylene 

phosphonato) ; Albright & Wilson) - 



[0O64] Tlie developer was fittared and stored In a dosed container prior to use. 
Exposure and development of the positive-working printing plates 

[0085] The poslUve working printing plates Vlrage*"* Ontarteyer polyvinyl phosphonfc acki) and CAPRICORN® (In- 
tertayer: phosphate/fluoride), which are processed In tiie following further examples, are commerdaBy available from 
Kodak Polychrome Graphics LLC. They have been cut to a size of 790 x 850 mm and expiosed by a metal hande lamp 
(MH-Bumer, Tbeimer) with 530 mJ/tm^ (Vlrage™) and 420 mJ/cm^ (CAPRICORN®) under a sllverf llm half-step wedge 
(test str^s from Fogra) with a density range of 0.1 5 to 1 .95 Jn which the density I ncrementa are 0.1 5. as a positive copy. 
[0066] A commordally available developing processor (Sprinter 72. Kodak Polychrome Graphtes LLC), equipped 
wfth a developing bath of the immerston type, a section for rtnalng with water, a gumming and drying section, was used 
for developing the abovennnenltoned Imagewlse exposed plates. The developing processor was filted wtth 25 L of the 
respedh«devetepersohJtlon (obtained In Examples 1-S above). Ifthe processor contained nwre than the given volume 
of 25 L. the excess was removed via an overflow. TTite excess can be caught In a oontafrier. Separately, a container 
for the top-up (replenlsher) was filled with the developer. A predetermined amount of developer per equam meter of 
exposed plate was added to the developer in the processor via a pump. 

[0067] The activity of the developer was examined by titration of the amount d alkali. To determine the aOcaH content. 
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reached is referred to as atkall value. The following parameters were kept constant m all teste. 



10 



15 



20 



temperalure of the devetoping baJh 
dwell time In the developer 



(2a±i)*c 

25 sec 



Copying results wWi the developers of the mwontien 

t007m Theoopytngreaullsoblalnedwllhthedevelopereoftheliivertlonareltele^ 

pared to those of the other developers (6,2 to M fnL). 2 

Table 2 





Parameter 


Example 1 


Example 2 


Example 3 


Example 4 


Example 5 




Virago™ 












30 


GK 
ML 
print 


3/4 
12/15 
no toning 


3 
12 

no toning 


3 
12 

no toning 


3 
12 

no toning 


3 
12 

no toning 




CAPRICORN® 












39 


OK 
ML 
print 


3/4 
12/15 
no toning 


3 
12 

no toning 


3 
12 

no toning 


3 
12 

no toning 


3 
12 

no toning 



40 



45 



SO 



Stablltty and load tests of VIrage™ plates 

processor could easily be cleaned by rinsing with water and no r^idue remained. 

Alii a throughput of 10. 20 and 31 m^/L ViregeT- plates did not show any Irregularities m the prtnt.ng test Neither 
acceptance nor lon'Brg problems occurred. 
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Table 3 



10 



IB 



20 



45 



50 



55 



Throughput {m?/L) 


GJK 


(i - Lines 


Top-Up (mLAn2) 


Titration (mL 0.6 NKCl) 


0 


3/8 


12-15 


100 


&5 


2 


3/8 


12-15 


100 


6.3 


4 


3/8 


12-16 


100 


6.2 


6 


3/8 


12-15 


100 


6.0 


8 


3/8 


12-15 


100 


6.0 


10 


d/8 


12-16 


100 


5.9 


12 


3/8 


12-15 


100 


6.0 


14 


3/8 


12-15 


100 


5.9 


16 


3/8 


12-15 


100 


6.1 


18 


3/8 


12-15 


100 


5.9 


20 


3/6 


12-15 


100 


6.0 


22 


3/8 


12-15 


100 


6.6 


24 


3/a 


12-15 


100 


5.9 


26 


3/8 


12-15 


100 


5.6 


28 


3/8 


12-15 


100 


6.0 


30 


3/8 


12-15 


100 


5.9 


31 


3/8 


12-15 


100 


5.9 



90 Stability anil load tests Of CAPRICORN«platas 

[00741 CAPRlCOHNft plates that had baan exposed wtth the UQRA wedge In the same manner as described above 
ware developed one after another at a rate of 150 plates per day for 25 days (plus 4 weekend interrupttons) In the 
Sprinter 72 automatic davetoplna processor. The quality of the resulUngooples was evalua^^^ 
as ML values-TheaothrMv of the developer waarnonitored at a throughput ol 4 m^t by the filratlon of 05 NHCI. 

SS Theresultsterdeveloparl are listed h Table 4 betow./te can be seen ITom the titration data. tl« activity^ 
the developer can be kept constant during the tong testtng pertad by means of topM^j (addition of developer) In the 
amount of 100 mUtrfi of the developed plate. This also becomes apparent In the almost constant values for the copy 
parameters after the developmertt of 775 m? plates In the 25 L developer of the processor. TUroughoirt the coorBe of 
40 ttie test, 54 L of overflow of used developer was collected, which corresponds to a value of 70 ivUnfi. D"*B*9 twrt 
period, nsltherforniation of foam nor precipitation of Insoluble materia! on the bottom of the processor affected the 
develoDlnaproeess of the CAPBICOIW® plates. Aflerthe testing was completed, the processorcould easily becleaned 
by rtnehg with water and no resWue remained. After a throughput of 10. 20 and 31 m^ CAPR100Rh» plates dkl not 
show any inagulailtles In the printing tost. Neither Ink acceptance nor toning problems occurred. 

Table 4 



Throughput (m^U) 


G/K 


|i- lines 


Top-Up [n±fnfi) 


Titration (mLOSNHCI) 


0 


3/8 


12-15 


100 


6.5 


2 


3/8 


12-15 


100 


6.2 


4 


3/8 


12-15 


100 


6.2 


6 


3/B 


12-15 


100 


6-1 


8 


3/8 


12-16 


100 


6.0 


10 


3/8 


12-15 


100 


5.0 


12 


3/8 


12-15 


100 


6.9 
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Table 4 (continued) 



10 



IS 



33 



Throughput (m^/L) 


fine 




Tqd-Ud (n^UmP) 


mratlon (mL 0.5 N HCI) 


14 




1 ^ to 


100 


6.0 


16 






100 


6.0 


18 


o/o 




inn 


6.1 


90 


3/8 


12*15 


100 


6.0 


22 


3/B 


12-15 


100 


5.9 


24 


3/8 


12-15 


100 


5.8 


26 


3/8 


12-15 


100 


6.0 


28 


3/8 


12-15 


100 


5.8 


30 


3/8 


12-15 


100 


6.9 


ai 


3/8 


12-15 


100 


6.0 



Developing with a plate mix 

[00761 If) orterto determine whether the coaling components oTVIrage^- and CAPRICORN® piaiea contained m a 
used developer affects the development of the other plate, the following cross teste were canted out 

(1) In developer 1, In which 20 m2/L Vlrage^« plates had taeen developed (erf. Tbble 3 above), 20 ni^ exposed 
CAPRICORN® plales were subsequently developed. Both the copy values and the prtntftig pioperfles of the thus 
developed CAPRICORN® plates corresponded to standard values. Furthermore, no precipitation was observed 
In the developing processor. ^. . ^ v «^ o ^ 

(2) In developer 1 . In which 20 m^A, CAPRICORN® plates had been developed (cf. T^le 4 above) , 20 ms exposed 
Vlrage^ plates wore subsequently developed. Both the copy values and the printing properties of the thus devel- 
oped VIrage™ plates corresponded to etandard vatues. Furthermore, no precipitation was obseNed \n the devel- 
oping processor. 

Developing Vlrage^, CAPRICORN® and BP plates with the Developere of the Comparative Examples 

100771 Vlrage^ plates. CAPRICORN® plates, and RP plates (Interlayer: Lomaraubstrale. he. condens«ton product 
of fonnaldehyde and naphthalene sulphonlc arid) were developed in the same manner as described above In the 
developlngprocessor withthe developers listed In Comparathre Examples 1 to 4. Plates were also ;if^^P«^."J^"^^ 
after a sodc time of 5 minutes. In each case the copy parameters and the attack on ahimlnum oxide (front side of ttie 
plate) were detem»lned. An aluminum cover with a size of 1 dm^ was put In the dev^toperfor 5 ^nJ""*®? 
aluntinum attack was datemilned giavlmeliteally. The results are listed In Table S for VIrage® plates, in Table 8 for 
CAPRICORN® plates and In TM)le 7 for RP plates. L^e*»ii»h« 
[00781 It was found that although the copy results after a short soak time of 25 sec are Identfca^ for ^hno^^ the 
tested developers^ there are clear diffei^nces after a soak time of 5 rrilnutes. These diffensnees aredue tothe AI/AlgOa 
attack by the developers and Indicate the improvement achieved by the developers of the Invention. 
[0O79] A siabimy and load test of Comparative Example 1 0, carried out In the same manner as that of the developers 
1 and 2 according to the Invention, provided the following results: 

(t) At a plate throughput of up to 4 m^, top-up amounts of 180ml7 m? of developer are necessary In order to 
keep the Btrallon (acUvlty) of the devetoper bath somewhat constant ^ . ^ 

(2) Additionally, at a higher plate throughput, the soak time has to be continuously Increased so that the standard 
copy parameters can be adileved. 

(3> At a plate throughput of about 1 5 m^/L, a precipitate was fomned In the processor. 

(4) At a plate ihrou^put of about 20 m^l. the devetoper In the processor has to be exchanged since the standard 
copy parameters are no longer obtained and the f oimafion of precipitate is so strong that the plates are soiled. 

[00801 A conparison with the results of Table 3 above shows a clear improvement of the plate throughput and a 
decrease in the overflow amount (150 mU rrtZ in the comparative ccmposilion compared to 70 mUrn^ in developer 
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solution 1 ) due to the use of the developers according to the Inventl 



Table 5 





9fi s. soak time 


5 min. soak tl 


me 




GS 


u-Unes 


GS 


u-Llnes 


Example 1 


% 


12/15 


7 


15/20 


Comp. 
Example 1 


% 


12/15 


7 


15/20 


Comp. 
Example 2 


% 


12/15 


7 


15/20 


Comp. 
Example 4 


% 


12/15 


7 


15/20 


Comp. 
Example 10 


% 


12/15 


>13 


>70 



20 



Table 6 





25 s. soaKtin 
GS 


)j-Lines 


5 min. soak t 
GS 


me 

u-Llnes 


Example 1 
Comp. 
Example 1 


3/4 
3/4 


12/15 
12/15 


7 
7 


15/20 
15/20 


Comp. 
Example 2 


3/4 


12/15 ] 


7 


15/20 


Comp. 
Example 4 


3/4 


12/15 


7 


15/20 


Comp. 
Example 10 


y* 


12/15 


>13 


>70 



Table 7 





25 8. soak time 


5 min. soak t 


me 




GS 


u-Lines 


GS 


P'Lines 


Example 1 


% 


12/15 


7 


15/20 


Comp. 
Example 1 


% 


12/15 


7 


15/20 


Comp. 
Example 2 


% 


12/15 


7 


15/20 


Comp. 
Example 3 


Va 


12/15 


7 


15/20 


Comp. 
Example 4 




12/15 


>13 


>70 



33 
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Aluminum Attack 

[0081] In this test, the amount of aluminum removed by various developere was gravfmetrtcany measured by com- 
paring the Initial weight of an aluminum disc having a certain intertayer but no radlatlon-sensilfve layer with the weight 
5 of the disc after It laid In the develc^r for 5 minutes at The results are shown in Tkble B. 

[0082] As is apparent from 'mbte 8, et both substrates there is no or only a slight attack on the aluminum when using 
the developer according to the invention whOe those of the developers ol Comparathw Examples 1 -9 result in a sig- 
nificant attack at both substrates. 

10 Aluminum Oxide Attack Test 

[0083] tn this test the attack on aluminum oxide was detenmlned for aluminum substrates with three different Inter- 
layers. Ihe resutta are shown In l^le 9, 



is Tbble 8 





Devetoper 


Oxide Attack on PVPA 
Substrate 


OxUe Attack on PVPA 
Copolymer Substrate 


Oxide Attack on 

Phosphate/Fluoride 

Substrate 


so 


Goldstar Commercial 
developer according to 
EP 0 274 044 A1 


yes 


Yes 


no 


25 


Sliverstar Commercial 
developer from Kodak 
Polychrome Graphics 


yes 


Yes 


no 




GreenstEur Commercial 
developer from Kodak 
Polychrome Graphics 


yes 


Yes 


no 


ao 


DE507Convnerclal 
developer from Kodak 
Potyohrome Graphtes 


yes 


Yes 


no 


3S 


DE 508 Commercial 
developer from Kodak 
Polychrome Graphics 


yes 


Yes 


no 




DE 606 Commercial 
develc^erfrom Kodak 
Polychrome Graphics 


yes 


Yes 


no 


40 


907 F oommerdal 
developer from Kodak 
Polychrome Graphics 


yes 


Yes 


no 




Example 1 


no 


No 


no 



43 

[0084] As Is apparent from Table 9, the developer aooording to the InvenQon is the only one that shows no aluminum 
oxMe attack with all three tested substrates. 

[OOBB] Having described the Inventton, we now claim the following and their equivalents. 



50 

Claims 

1 . An aqueous alkaline composftlon comprising: 

39 (a) an alkali metal silicate component comprising at least one alkali metd silicate; 

(b) glycerol: 

(c) a glycol component comprising at least one glycol of fonnula I 
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OH OH 

I I ,1 

^ R"— CH — (CHak— CH— 1 

In which B" and are each indepenclently hydrogen orCh<^allcyl, and 2 Is 0.1,w 2;^ 
(d) aphosphatecomponentcomprteing at least one member selected from the group oonstetlng of phosphoric 
10 acid, primary phosphates, secondary phosphates, and tertiary phosphates. 

2. The compostttonotclalrnl In which the alkali rnetataOteatecornponert^ 
the totd weight of the composition. 

15 3 Thecornposltionofctelin1ordalm2lnwhlchtheamourtoffllycernlplu8 

about 3 wt% to about 1 6 wt%. based on the total welgM of the composition. 

4. Tliecompositlonofanyofdalmsl toSlnwhichtheglycolcomponertcom^^ 

welght7the glycol component and glycerol, and glycerol comprises about 10 to gowfitol the total weight of the 
ao gfycol component and glycerol. 

5 The composition of any oT claims 1 to 4 In which the amount of the phosphate conriponent Is from about 0.2 to 
about 3 wt%. CErieutated as P^Oa based on the total weight oJ the composition. 

6. Thecompo8llionoranyofclah»1to5lnwhlch1hogtycolcomponem»r^^^ 

the group consisting of ethylene glycol. 1 .2-propanedlol, 1 .SDropanedlol and 1.«>utanadtel. 

7. The composition of any of datms 1 to 6 In which the pH of the composition Is about 12 to about 14. 

» 8. The composition of any of claims 1 to 7 further comprising at least one component aeleeted from the group oon- 
slsttng of phosphonio add derivatives, polyglycol dertvaHvos, and comptoidng agents. 

9. Theeomposlllonoranyofdaknsi toeiUrthercompitehgatleastoneaddltlveselectsdto^ 
of surfactanlB, blocides, and anfifoamlng agents. 

10. The composition of any of claims 1 to 9 in which: 

the glycol component comprises about 60 to 70 wt% of the total weight of the gl^^^ 

g^^rol ownprlses about 30 to 50 wWfc of the total weight of glycol componem and glycerol, ami 
40 ttiopH Of the composition is about 12 and about 14. 

sMon of any of clabns 1-10. 

12. The method Of claim 11 m which the printing plate comprises an aluminum or a treated aluminum substrate. 
ia The method of claim 12 In which the substrate Is coated with a silicate interteyer. a Huorozlrconate interiayer. a 

adds, organic phosphates, amino adds and hydroxyl group^jontaintng amine hydrochlorides. 



ia Th« maihodoi anv of daims 11 to 13 m which the printing plate Is a negative^oridng. hsat-sensnive prlnang plate 
SlJ^Tg a nSl^SSSlflLatlon^nsitive'co^ comprising an Infrared radiation absorbing oom. 

55 pound. 

15 The method of any of dalms 11 to 14 addWonally comprising, after the developing step the step of adding an 
2ZS«nou!iitheaqueousatycalina developing 
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